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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed July 6, 2004 have been fully considered but they are not 
persuasive. 

Applicant contends that Tang, U.S. Patent 5,506,172 herein known as Tang is not prior 
art because Applicants reserve the right to swear behind it at a later date. 

Applicant contends that claim 38 is distinguishable from Tang because claim 38 calls for 
particular relationship between the thickness of the oxide layer and the height of the first poly 
layer that is shown in the cited Tang patent: 

"a first polycrystalline silicon layer overlying the oxide region but not the first substrate 
region having a thickness selected such that a lowest upper surface of the first polycrystalline 
silicon layer is higher than a highest upper surface of the oxide region. 

Applicants further contend that Tang shows a structure where the first poly layer 48 has 
its lowest upper surface either lower than or at a height about equal to the highest upper surface 
of oxide region 44. 

In response to Applicants contention that Tang fails to show the claimed limitations as 
pertaining to claim 38 please see FIG. 9 where Tang teaches the claimed Umitation. It appears 
that Applicants are relying on the features of oxide 44, whereas the Examiner is relying on first 
polysilicon 48/66 where the lower portion of the polysilicon is above oxide layer 46. Applicants 
arguments are moot. 
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Terminal Disclaimer 



It fails to disclaim the terminal portion of any patent granted on the subject apphcation. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

2. The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
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interaational application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S. C. 102(e) prior to the amendment by the AIPA (pre-AIPA 
35U.S.C. 102(e)). 

3. Claims 38, 39, 40, 41, 42, 43, 44, 45, 47, 53, 54, 55, 56, 58, 60, 61, 62, 64 and 68 are 
rejected under 35 U.S.C. 102(e) as being anticipated by Tang, U.S. Patent 5,5-6,172. 

* 

4. Tang discloses an intermediate in the manufacturing of a semiconductor interconnect as 
claimed. See FIGS. 1-13, where Tang teaches the claimed process. 

5. Pertaining to claim 38, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying region of a substrate layer, comprising; 

a substrate layer 42 having a first substrate .region and a second substrate region; 

an oxide region 44 overlying at least a portion of the second substrate region; 

a first polycrystalline silicon layer 48 overlying the oxide region but not the first 
substrate region and having a thickness selected such that a lowest upper surface of the first 
polycrystalline silicon layer is higher than a highest upper surface of the oxide region; and 

a second polycrystalline silicon layer 58 overlying the first polycrystalline silicon layer 
and the first substrate region. 

6. Pertaining to claim 39, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying a region of a substrate layer, comprising: 

a substrate layer 42 having a first substrate region and a second substrate region; 
an oxide region 44 overlying at least a portion of the second substrate region; 
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a first polycrystalline silicon layer 48 overlying the oxide region but not the first 
substrate region and having a thickness selected such that a lowest upper surface of the first 
polycrystalline silicon layer is higher than a highest upper surface of the oxide region; 

an etch stop layer 50 unresponsive to a polycrystalline silicon etch overlying the first 
polycrystalline silicon layer; and 

a second polycrystalline silicon layer 58 overlying the etch stop layer and the first 
substrate region. 

7. Pertaining to claim 40, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying a region of a substrate layer, comprising: 

a substrate layer 42 having a first substrate region and a second substrate region; 
an oxide region 44 overlying at least a portion of the second substrate region; 
a first polycrystalline silicon layer 48 overlying the oxide region but not the first substrate region 
and having a thickness selected such that a lowest upper surface of the first polycrystalline 
silicon layer is higher than a highest upper surface of the oxide region; 
an etch stop layer 50 unresponsive to a polycrystalline silicon etch overlying the first 
polycrystalline silicon layer; 

and a second polycrystalline silicon layer 58 overlying the etch stop layer and the first substrate 
region, the upper surface of the second polycrystalline silicon layer being substantially planar 
and aligned with the upper surface of the first polycrystalline silicon layer adjacent an interface 
between the first polycrystalline silicon layer and the second polycrystalline silicon layer such 



I 
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that the interface has no horizontal conponent (please note that Apphcants drawings are not to 
scale). 

8. Pertaining to claim 41, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying a region of a substrate layer, comprising: 

a substrate layer 42 having a first substrate region and a second substrate region; 

a field oxide region 44 overlying at least a portion of the second substrate region; 

a gate oxide region 46overlying at least a portion of the second substrate region; 
a first polycrystalline silicon layer 48 overlying the field oxide and gate oxide regions 
but not the first substrate region and having a thickness selected such that the lowest upper 
surface of the first polycrystalline silicon layer is higher than the highest upper surface of the 
oxide regions; 

an etch stop layer 50 unresponsive to a polycrystalline silicon etch overlying the first 
polycrystalline silicon layer; and a second polycrystalline silicon layer overlying the first 
substrate region adjacent the second substrate region such that there is only a vertical interface 
between the first polycrystalline silicon layer and the second polycrystalline silicon layer. 

9. Pertaining to claim 42, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying a region of a substrate layer, comprising: 

a substrate layer 42 having a first substrate region and a second substrate region; 
an oxide region 44 overlying at least a portion of the second substrate region; 
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a polycrystalline silicon layer 48 overlying the oxide region but not the first substrate region and 
having a thickness selected such that a lowest upper surface of the first polycrystalline siUcon 
layer is higher than a highest upper surface of the oxide region; 

a polycrystalline silicon plug 60 overlying the first substrate region and having the upper surface 
thereof aUgned with an upper surface of the polycrystalline silicon layer adjacent the second 
substrate region such that a vertical interface between the polycrystalline silicon layer and the 
polycrystalline silicon plug has no horizontal component; and a photoresist mask of material 
resistant to polycrystalline silicon etching overlying the polycrystalline silicon plug and an 
adjacent portion of the first polycrystalline layer surrounding the polycrystalline silicon plug 
thereby defining an electrical interconnect (The Examiner takes the position that it is well known 
that photoresist is used as a mask in manufacturing semiconductors). 

10. Pertaining to claim 43, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying a region of a substrate layer, comprising: 

a substrate layer having a first substrate region and a second substrate region; 

an oxide region overlying at least a portion of the second substrate region; a 
polycrystalline silicon layer overlying the oxide region but not the first substrate region and 
having a thickness selected such that a lowest upper surface of the first polycrystalline silicon 
layer is higher than a highest upper surface of the oxide region; 

a polycrystalline silicon plug overlying the first substrate region and having an upper 
surface thereof aligned with an upper surface of the polycrystalline silicon layer adjacent the 
second substrate region such that a vertical interface between the polycrystalline silicon layer 



/ 
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and the polycrystalline silicon plug has no horizontal component; and a photoresist mask 
overlying the polycrystalline silicon plug to define an electrical interconnect. 

1 1 . Pertaining to claim 44, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying a region of a substrate layer, comprising: 

a substrate layer having a first substrate .region and a second substrate region; at least one 
oxide region overlying at least a portion of the second substrate region; 

a first polycrystalline silicon layer overlying the oxide region but not the first substrate 
region and having a thickness selected such that a lowest upper surface of the first 
polycrystalline silicon layer is higher than a highest upper surface of the oxide region; 

an etch stop layer unresponsive to a polycrystalline silicon etch overlying the first 
polycrystalline silicon layer; and a second polycrystalline silicon layer overlying the first 
substrate region adjacent the second substrate region such that there is only a vertical interface 
between the first polycrystalline silicon layer and the second polycrystalline silicon layer. 

12. Pertaining to claim 45, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying a region of a substrate layer, comprising: 

a substrate layer having a first substrate region and a second substrate region; an oxide 
region overlying at least a portion of the second substrate region; a polycrystalUne silicon plug 
overlying the first substrate region; and 

a polycrystalline silicon layer overlying a portion of the oxide region adjacent the 
polycrystalline silicon plug, but not the first substrate region, the polycrystalline silicon layer 
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having a thickness selected such that a lowest upper surface of the polycrystalline silicon layer is 
higher than a highest upper surface of the oxide region, the polycrystalline silicon layer also 
having an upper surface thereof in the region adjacent the polycrystalline silicon plug aligned 
with an upper surface of the polycrystalline silicon plug such that the vertical interface between 
the polycrystalline silicon layer and the polycrystalline silicon plug has no horizontal component. 



13. Pertaining to claim 47, Tang teaches an intermediate in the manufacture of a 
semiconductor interconnect overlying a region of a substrate layer, comprising: 

a substrate layer having a first substrate region and a second substrate region; at least one 
oxide region overlying at least a portion of the second substrate region; 

a first polycrystalline silicon layer overlying a portion of the oxide region adjacent the 
first substrate region, but not the first substrate region, and having a thickness selected such that 
a lowest upper surface of the first polycrystalline silicon layer is higher than a highest upper 
surface of the oxide region; 

an etch stop layer unresponsive to a polycrystalline silicon etch overlying the first 
polycrystalline silicon layer; and 

a second polycrystalline silicon layer overlying the first substrate region adjacent the 
second substrate region such that there is only a vertical interface between the first 
polycrystalline silicon layer and the second polycrystalline silicon layer. 
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14. Pertaining to claim 53, Tang teaches the intermediate of claim 38 wherein the first 
substrate region includes a buried contact region 54. 

1 5. Pertaining to claim 54, Tang teaches the intermediate of claim 38 wherein a portion of the 
second polycrystalline layer overlying the first polycrystalline layer is removed to expose the 
first polycrystalline layer and eliminate a horizontal interface between the first and second 
polycrystalline silicon layers. 

16. Pertaining to claim 55, Tang teaches the intermediate of claim 39 wherein a portion of the 
second polycrystalline silicon layer overlying the first polycrystalline layer is removed so that a 
total height of the first polycrystalline silicon layer plus a height of the etch stop layer defines a 
maximum height of the second polycrystalline silicon layer after removal of the portion of the 
second polycrystalline silicon layer. 

17. Pertaining to claim 56, Tang teaches the intermediate of claim 40 wherein the first and 
second polycrystalline silicon layers are doped to increase their conductivity (column 3, hne 61). 

18. Pertaining to claim 58, Tang teaches the intermediate of claim 41 wherein the first and 
second polycrystalline silicon layers are doped to increase their conductivity. 



19. Pertaining to claim 60, Tang teaches the intermediate of claim 42 wherein the 
polycrystalline silicon plug forms a gate for a field effect transistor. (the Examiner takes the 
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position that since a doped polysilicon layer is over a gate oxide layer, it would imply that a field 
effect transistor is being fabricated). 

20. Pertaining to claim 61, Tang teaches the intermediate of claim 43 wherein the 
poly crystalline silicon plug forms a gate for a field effect transistor. 

21 . Pertaining to claim 62, Tang teaches the intermediate of claim 44 wherein a photoresist 
mask is applied over a portion of the first etch stop layer and the second polycrystalline silicon 
layer. 

22. Pertaining to claim 63, Tang teaches the intermediate of claim 62 wherein a titanium 
layer is deposited to overlie the etch stop layer and the second polycrystalline silicon layer. 

23. Pertaining to claim 64, Tang teaches the intermediate of claim 45 wherein the 
polycrystalline plug and the polycrystalline silicon layer are doped to increase their conductivity. 

24. Pertaining to claim 68, Tang teaches the intermediate of claim 47 wherein the first and 
second polycrystalline silicon layers are doped to increase their conductivity. 

Double Patenting 

25. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public pohcy (a pohcy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
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Cir. 1993); In re LongU 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 R2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

26. A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR LI 30(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

27. Claims 38-45, 47-65 and 68-70 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-40 of U.S. Patent No. 
6,659,632 B2. Although the conflicting claims are not identical, they are not patentably distinct 
from each other because it is well known that photoresist is used as a mask material in the 
fabrication of semiconductors. 

Conclusion 

28. TfflS ACTION IS MADE FINAL. AppHcant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

29. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 571-272-1856. 
The examiner can normally be reached on 9:00 AM-5:00 PM. 

31. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

32. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Pubhc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



W. David Coleman 
Primary Examiner 
Art Unit 2823 
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